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6WXGLHV RI ZDWHU UHVRXUFH V\VWHP UHVLOLHQFH DUH JHQHUDOO\ FRQFHUQHGZLWK WKUHH DVSHFWV >@ FURVVLQJ D FHUWDLQ
SHUIRUPDQFHWKUHVKROGUHVSRQVHDQGUHFRYHU\DIWHUGLVWXUEDQFHVDQGDGDSWLYHFDSDFLW\DQGPDQDJHPHQWDOORIZKLFK
DUHLQWHUUHODWHGDQGFRQWULEXWHWRDFRPSUHKHQVLYHUHVLOLHQFH$VXVWDLQDELOLW\LQGH[LVSURSRVHGE\6ROLVHWDO>@IRU
ZDWHU UHVRXUFHV SODQQLQJ DQG PDQDJHPHQW ,W LV GHILQHG DV WKH JHRPHWULF DYHUDJH RI WKUHH PHWULFV UHOLDELOLW\
UHVLOLHQFHDQGYXOQHUDELOLW\7KH\DUHFDOFXODWHGDVWKHSUREDELOLW\RIZDWHUVXSSO\PHHWLQJGHPDQGSUREDELOLW\RI
VXSSO\PHHWLQJGHPDQGDIWHUDQLQVWDQFHRILQVXIILFLHQWVXSSO\DQGWKHDYHUDJHZDWHUGHILFLWUHVSHFWLYHO\
6SHFLILFDOO\ IRU ZDWHU GLVWULEXWLRQ V\VWHPV 7RGLQL >@ SURSRVHG D UHVLOLHQFHPHWULF GHILQHG DV RQHPLQXV WKH
TXRWLHQWRISRZHUGLVVLSDWHGLQWKHQHWZRUNWRVDWLVI\WRWDOGHPDQGDQGPD[LPXPSRZHUWKDWZRXOGEHGLVVLSDWHGLQ
RUGHUWRDFKLHYHPLQLPXPDOORZDEOHKHDGDWHDFKQRGH7KHILUVWTXDQWLW\LVIRXQGE\PRGHOLQJWKHQHWZRUNXQGHU
RQHGHPDQG VFHQDULRZKLOH WKH VHFRQG LV JLYHQE\ DGGLQJ WKH ³H[FHVV´SRZHU WR WKH ODWWHU$OWKRXJK WKHPHWULF
LQGLFDWHVWKHSRZHUVXUSOXVDYDLODEOHWRGHGLVVLSDWHGLQWHUQDOO\LQFDVHRIIDLOXUHVLWGRHVQRWUHIOHFWKRZWKHV\VWHP
ZLOOIXQFWLRQGXULQJHPHUJHQF\HYHQWVRUKRZLWZLOOUHFRYHU7KHSUHVHQWVWXG\DOVRSURSRVHVHQHUJ\EDVHGPHWULFV




DQG UREXVWQHVV 3LSHEULGJHV IRU LQVWDQFH ZKLFK GLUHFW ZDWHU IURP D UHVHUYRLU WR D JURXS RI FRQVXPHUV FDQ
VLJQLILFDQWO\LPSDFWV\VWHPYXOQHUDELOLW\$QHWZRUNEDVHGDSSURDFKFDQSURYLGHXVHIXOLQVLJKWRQWKHORFDWLRQDQG
H[WHQWWRZKLFKUHGXQGDQF\VKRXOGEHDOORFDWHGJLYHQDFRVWEHQHILWDQDO\VLV>@.DWLIRULHWDO>@H[SORUHGWKHFDXVHV
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QHWZRUNZLWK IHZHU ORRSV DQGQHWZRUNZLWK
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&RQQHFWLYLW\ PLQ UHTGHO S4 4§ ·¨ ¸© ¹   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
7KHQHWZRUNZDVUHSUHVHQWHGDVDQDGMDFHQF\PDWUL['HPDQGVDWWKHQRGHVDUHPHWLIWKHVHDUHFRQQHFWHGGLUHFWO\
RULQGLUHFWO\WRDVRXUFHRIZDWHULHDWDQNRUDUHVHUYRLU%DVHGRQWKHORFDWLRQRIWKHVRXUFHVUHSUHVHQWHGE\D
YHFWRU & WKH QRGHV WKDW DUH FRQQHFWHG WR WKH VRXUFH ZHUH GHWHUPLQHG ZLWK HTXDWLRQ  7KH GHPDQGEDVHG
FRQQHFWLYLW\ HTXDWLRQZDVFDOFXODWHGDVVXPLQJ WKDWDQHWZRUNFRQQHFWLRQEHWZHHQD VRXUFHDQGDQRGHZRXOG
VXIILFHIRUZDWHUWREHGHOLYHUHG7KLVPD\QRWEHWUXHKRZHYHU,QRUGHUWRFDOFXODWHWKHWUXHGHPDQGGHOLYHUHGD
PRUHFRPSOH[K\GUDXOLFDQDO\VLVRIHDFKSLSHEUHDNZRXOGEHQHFHVVDU\1HYHUWKHOHVVWKHSURSRVHGPHWULFLVVLPSOH
LQIRUPDWLYH DQG EHFDXVH FRQQHFWLYLW\ LV ZHLJKWHG E\ GHPDQG DGGV V\VWHP NQRZOHGJH WR WKH DVVHVVPHQW RI WKH
QHWZRUN
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3P7KHVHUDQJHIURP WKHXSSHU OLPLW
LQGLFDWLQJWKHEHVWVLWXDWLRQ5HVXOWVIURPDJHRPHWULFDYHUDJHDUHYHU\VLPLODUWRWKRVHIURPDQDULWKPHWLFDYHUDJHLI
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$YHUDJH HQHUJ\ PHWULFV RYHU WKH KRXU VLPXODWLRQV ZHUH IRXQG WR YDU\ OLWWOH EHORZ  IRU WKH VDPH
FRQILJXUDWLRQGHVSLWHGLIIHUHQWGHPDQGVFHQDULRVQRUPDOILUHRUEXUVW7KLVLQGLFDWHVWKDWWKHVHV\VWHPVDUHUREXVW
DQGWROHUDQWWRHPHUJHQF\HYHQWVRIWKLVPDJQLWXGH1HYHUWKHOHVVWKHRULJLQDOQHWZRUNH[SHULHQFHVDZLGHYDULDWLRQ
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ZRXOGQHHGWREHFRPSOHWHGLQRUGHUWRFKRRVHEHWZHHQORZHUHQHUJ\VXSSO\\HWKLJKHUGLVVLSDWLRQDQGKLJKHUHQHUJ\
VXSSO\\HWORZHUGLVVLSDWLRQ
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